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PERSONAL COLLISION WARNING AND
PROTECTION SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to the field of user
protective systems for skiers and the like. More particularly,
the present 1nvention relates to a collision warning and
protection system for use by a skier or the like to substan-
tfially reduce or prevent serious injury in the event the skier
collides with a tree or any other object.

2. Description of the Prior Art

Skiing 1s a recreational activity enjoyed by millions and 1s
ogenerally safe when the skier follows safety rules and uses
common sense while skiing. A large percentage of skiing
accidents will result 1n only minor injuries to the skier such
as sprained, fractured or broken limbs, bruises and mild
concussions or the like.

However, when a skier 1s skiing 1n a wilderness setting,
and 1s not familiar with the terrain, there 1s a possibility that
the skier could collide with an object which may result 1n
serious 1njury or death to the skier. For example, 1f a skier
1s skiing 1n a wooded area at dusk there 1s the possibility that
the skier could collide with a tree since the skier 1s generally
traveling at a high rate of speed and would have little time
to change direction and thereby avoid the tree. The impact
of the skier colliding with the tree will most likely result 1n
serious internal 1njury or even death.

Accordingly there 1s a need for a device or system to
provide the skier with advanced notice of an object 1n his
path which could be harmiul to his or her person. In
addition, there 1s a need for a device or system which will
protect the skier in the event that the skier 1s not able to avoid
the object.

There 1s also a need to provide an individual such as speed
skater, a motor cyclist, bicyclist and the like with a warning
and protection system which will prevent serious injury or
even death to an individual when the individual traveling at
a high speed collides with a hazard in his or her path of
fravel.

SUMMARY OF THE INVENTION

The present invention overcomes some of the disadvan-
tages of the past including those mentioned above 1n that it
comprises a relatively simple yet highly efficient personal
collision warning and protection system for use by an
individual traveling at a high rate of speed, such as a skier,
fo prevent injury or even death 1 the event that the indi-
vidual collides with a hazard such as a tree.

The protection system of the present invention includes an
active sensor device which transmits a pulse in the direction
of travel of the user and then receives reflections from any
hazards 1n the path of travel of the user. The active sensor
device provides a pair of output signals which indicate the
relative range and the relative velocity between the user and
the hazard or obstacle 1n the path of the user. A decision logic
and control circuit processes the signals from the sensor
device and determines whether the user and the obstacle are
close enough and there 1s sufficient closing velocity to
present a collision hazard to the user. When the decision
logic and control circuit determines there 1s a collision
hazard the circuit sends a warning signal to a warning device
to alert the user of the obstacle 1in his path. An activation
signal 1s generated when the decision logic and control
circuit determines that the user cannot avoid the obstacle and
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thereby prevent serious harm or death to the user. The
activation signal 1s supplied to an automatic protection
system which includes an inflatable air bag located on the
front portion of a jacket worn by the user. The air bag is
inflated by the automatic protection system in response to

the activation signal to protect the user when colliding with
the obstacle.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates an electrical circuit block diagram for
the personal collision warning and protection system which
constitutes the present invention;

FIG. 2 1llustrates a skier using the personal collision
warning and protection system of FIG. 1 prior to deployment
of the system;

FIG. 3 1llustrates a skier using the personal collision
warning and protection system of FIG. 1 when an air bag
included in the system 1s deployed to prevent the skier from
being mjured; and

FIG. 4 1llustrates a pneumatic diagram of the system for
inflating the air bag used in the personal collision warning

and protection system which constitutes the present mnven-
tion.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to FIGS. 1, 2 and 3, there 1s shown an electrical
block diagram of the personal collision warning and pro-
tection system 10 comprising an active sensor device 11
which transmits a pulsed signal 37 via a transmit antenna 13
in the direction of travel of skier 31. When the pulsed signal
37 hits tree 39, the signal 37 1s reflected from tree 39. The
reflected signal 38 1s received by a receiving antenna 135.
Sensor device 11 processes and then provides a pair of
clectrical signals via connecting wires 17 and 19. A first
clectrical signal transmitted via wire 17 provides an 1ndica-
tion of the relative range/distance of the tree 39 from skier
31. A second electrical signal transmitted via wire 19 pro-
vides an 1ndication of the relative or Doppler velocity of the
skier 31. The relative range/distance and Doppler velocity
information are provided to and processed by a decision
logic and control circuit 21. Decision logic and control
circuit 21 then makes a determination as to when the
combination of an 1nadequate separation distance between
skier 31 and tree 39 and the closing velocity of skier 31 upon
tree 39 will result in a collision hazard to the skier 31.
Whenever a collision hazard exists, decision logic and
control circuit 21 supplies an electrical activation signal via
wire 23 to a warning device 25. Warning device 25, which

1s activated by the activation signal, outputs a warning signal
27 to alert the skier 31 of the collision hazard which as

shown 1n FIGS. 2 and 3 1s a tree.

Warning signal 27 may be any of a variety of signals such
as an acoustic warning signal, a vibration type warning,
signal and a visual warning signal. Warning signal 27 allows
the skier adequate time to maneuver around 39 and thereby
avold serious 1njury. Warning device 25 may, for example,
be an alarm.

At this time 1t should be noted that active sensor device 11
may a radar sensing device, an infrared sensing device or
laser radar type sensing device.

At this time it should also be noted that Time Domain of
Huntsville, Ala. manufactures an ultra-wide-band pulse
radio system, 1dentified as the “PulsON” radar chip, which
transmits pulses 1n the manner of sensor device 11 and may
be used as sensor device 11.
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When the relative range/distance and the closing rate of
skier 31 are not adequate to allow skier 31 to maneuver
around tree 39, and thereby avoid tree 39 decision logic and
control circuit 21 sends an electrical activation signal via
wire/signal line 28 to automatic protection system 29. Pro-
tection System 29, in response to this electrical activation
signal, inflates air bag 41 inflating air bag 41 1n the manner
in FIG. 3. When fully inflated, air bag 41 provides a cushion
for skier 31 absorbing the impact for skier 31 when skier 31
and air bag 41 collide with tree 39.

When, for example, a skier i1s traveling at a speed of
approximately 30—40 miles per hour and 1s within a 100
yards of a tree or other harmiul object warning device 25
may be activated to allow the skier adequate time to change
his course and avoid the tree or other harmful object. An
adequate time period to allow the skier to change his course
may be as little as five seconds or as much as a minute
depending upon the skier velocity and the distance the skier
1s from the obstacle. When, however, the skier 1s within
about twenty five yards of the tree, air bag 41 may inflate to
prevent serious 1njury to the skier upon 1impacting the tree or
other harmful object.

At this time 1t should be noted that decision logic and
control circuit 21 may be a microcomputer or microproces-
sor which includes software capable of processing the
relative range/distance and Doppler velocity information
provided to decision logic and control circuit 21 by sensor
device 11. Alternatively, decision logic and control circuit 21
may be a programmable array logic (PAL) device which is
programmed to process the distance and Doppler velocity
information received from sensor device 11. Altera Corpo-
ration of San Jose, Calif. manufactures eight families of
programmable logic devices which when programmed could
function as decision logic and control circuit 21.

Referring to FIG. 4, there 1s shown a detailed fluid flow
diagram of the protection system 29. Protection system 29
includes a fluid source 51 of compressed air which supplies
the compressed air to air bag 41. Protection system 29
includes a fluud flow passageway 53 which connects the
outlet port of source 51 to the inlet port of a normally closed
solenoid valve 55 which is electrically activated. Protection
system 29 includes a fluid flow passageway 57 which
connects the outlet port of solenoid valve 35 to the mlet port
of air bag 41. Activation of the solenoid valve 55 by an
clectrical signal transmitted via signal line 28 from decision
logic and control circuit 21 opens the normally closed
solenoid valve 55 allowing compressed air to pass from fluid
source 51 through valve 55 to the inlet port of air bag 41
inflating air bag 41 in the manner illustrated in FIG. 3.
Intflating air bag 41 cushions the 1mpact of skier 31 when
skier 31 collides with tree 39 preventing serious internal
injury or death to skier 31.

Referring to FIGS. 2 and 3 system 10 may be made an
integral component of a ski jacket 33 worn by skier 31. The
sensor device 11 1s mounted on the front of jacket 33 to
allow the pulsed signal 37 to be transmitted in the direction
of travel of skier 31 as shown 1n FIG. 2. Air bag 41 1s also
mounted on the front of ski jacket 33 so that air bag 41 will
inflate 1n the manner illustrated 1n FIG. 3 to prevent serious
injury to skier 31 when skier 31 impacts tree 39.

The present invention may also be used for preventing
injuries to motor cyclist, skate boarders, bicyclist and other
individuals traveling at relatively high rates of speed who
may have an object 1n their path which 1s capable of causing
SErious 1njury.

From the foregoing, 1t may readily be seen that the present
invention comprises a new, unique and exceedingly useful
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personal collision warning and protection system for pre-
venting serious i1njury to a skier, bicyclist, motor cyclist
which constitutes a considerable 1mprovement over the
known prior art. Many modifications and variations of the
present invention are possible in light of the above teach-
ings. It 1s to be understood that within the scope of the
appended claims the invention may be practiced otherwise
than as specifically described.
What 1s claimed 1s:
1. A personal collision warning and protection system
comprising:
sensing means for transmitting a pulsed signal mm a
direction of travel of a person using said collision
warning and protection system, said sensing means
being mounted on a front portion of a jacket worn by
said person;

sald sensing means receiving reflections of said pulsed
signal, the reflections of said pulsed signal representing
an obstacle 1n the direction of travel of said person;

sald sensing means processing the reflections of said
pulsed signal to provide a first electrical signal indi-
cating a relative distance of said person from said
obstacle and a second electrical signal indicating a
Doppler velocity for said person;

processing means connected to said sensing means to
receive said first and said second electrical signals, said
processing means processing said first and second
clectrical signals to generate first and second activation
signals;

warning means connected to said processing means to
receive said first activation signal, said warning means
being activated by said first activation signal to warn
said person of said obstacle;

protection means connected to said processing means to
receive said second activation signal;

said protection means including an air bag positioned on
the front portion of said jacket, said protection means
being activated by said second activation signal, said
protection means when activated inflating said air bag
to protect and prevent injury to said person when said
person collides with said obstacle.

2. The personal collision warning and protection system
of claim 1 wherein said sensing means comprises an ultra-
wide-band pulse radio system.

3. The personal collision warning and protection system
of claim 1 wherein said processing means comprises a
MICrOprocessor.

4. The personal collision warning and protection system
of claim 1 wherein said processing means comprises a
programmable array logic device.

5. The personal collision warning and protection system
of claim 1 wherein said warning means comprises an alarm.

6. The personal collision warning and protection system
of claam 1 wherein said automatic protection system
includes:

a fluid source of compressed air for supplying compressed
air to said air bag, said fluid source having an outlet
port; and

a normally closed solenoid valve having an inlet port
connected to the outlet port of said fluid source and an
outlet port connected to said air bag, said normally
closed solenoid valve having an electrical input con-
nected to said processing means to receive said second
activation signal which opens said normally closed
solenoid valve allowing said compressed air to pass
through said normally closed solenoid valve to said air
bag inflating said air bag.
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7. A personal collision warning and protection system

comprising:

a sensor device for transmitting a pulsed signal 1n a
direction of travel of a person using said collision
warning and protection system, said sensor device
being mounted on a front portion of a jacket worn by
said person;

said sensor device receiving reflections of said pulsed
signal, the reflections of said pulsed signal representing
an obstacle 1n the direction of travel of said person;

said sensor device processing the reflections of said
pulsed signal to provide a first electrical signal indi-
cating a relative distance of said person from said
obstacle and a second electrical signal indicating a
Doppler velocity for said person;

a decision logic and control circuit connected to said
sensor device to receive said first and said second
clectrical signals, said decision logic and control circuit
processing said first and second electrical signals to
generate first and second activation signals;

a warning device connected to said decision logic and
control circuit to receive said first activation signal,
said first activation signal activating said warning
device to warn said person of said obstacle;

an automatic protection system connected to said decision
logic and control circuit to receive said second activa-
tion signal;

said automatic protection system including an air bag

positioned on the front portion of said jacket, said
second activation signal activating said automatic pro-
tection system which inflates said air bag to protect and
prevent injury to said person when said person collides
with said obstacle.

8. The personal collision warning and protection system
of claim 7 wherein said sensor device comprises an ultra-
wide-band pulse radio system.

9. The personal collision warning and protection system
of claim 7 wherein said decision logic and control circuit
COMPrises a miCroprocessor.

10. The personal collision warning and protection system
of claim 7 wherein said decision logic and control circuit
comprises a programmable array logic device.

11. The personal collision warning and protection system
of claim 7 wherein said warning device comprises an alarm.

12. The personal collision warning and protection system
of claam 7 wherein said automatic protection system
includes:

a fluid source of compressed air for supplying compressed
air to said air bag, said fluid source having an outlet
port; and

a normally closed solenoid valve having an inlet port
connected to the outlet port of said fluid source and an
outlet port connected to said air bag, said normally
closed solenoid valve having an electrical input con-
nected to said decision logic and control circuit to
receive sald second activation signal which opens said
normally closed solenoid valve allowing said com-
pressed air to pass through said normally closed sole-
noid valve to said air bag inflating said air bag.
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13. A personal collision warning and protection system

comprising:

a sensor device for transmitting a pulsed signal mn a
direction of travel of a person using said collision
warning and protection system, said sensor device
being mounted on a front portion of a jacket worn by
said person;

said sensor device receiving reflections of said pulsed

signal, the reflections of said pulsed signal representing,
an obstacle 1n the direction of travel of said person;

sald sensor device processing the reflections of said
pulsed signal to provide a first electrical signal 1ndi-
cating a relative distance of said person from said
obstacle and a second electrical signal indicating a
Doppler velocity for said person;

a decision logic and control circuit connected to said
sensor device to receive said first and said second a
clectrical signals, said decision logic and control circuit
processing said first and second electrical signals to
generate first and second activation signals;

a warning device connected to said decision logic and
control circuit to receive said first activation signal,
said first activation signal activating said warning
device to warn said person of said obstacle and to allow
said person a time period sufficient to avoid said
obstacle by steering around said obstacle;

an automatic protection system connected to said decision
logic and control circuit to receive said second activa-
tion signal; and

said automatic protection system including:

an air bag positioned on the front portion of said jacket;

a fluid source of compressed air for supplying com-
pressed air to said air bag, said fluid source having an
outlet port; and

a normally closed solenoid valve having an inlet port
connected to the outlet port of said fluid source and
an outlet port connected to said air bag, said nor-
mally closed solenoid valve having an electrical
input connected to said decision logic and control
circuit to receive said second activation signal which
opens said normally closed solenoid valve a allow-
ing said compressed air to pass through said is
normally closed solenoid valve to said air bag inflat-
ing said air bag to protect and prevent 1njury to said
person when said person collides with said obstacle.

14. The personal collision warning and protection system
of claim 13 wherein said sensor device comprises an ultra-
wide-band pulse radio system.

15. The personal collision warning and protection system
of claim 13 wherein said decision logic and control circuit
COmMPrises a miCroprocessor.

16. The personal collision warning and protection system
of claim 13 wherein said decision logic and control circuit
comprises a programmable array logic device.

17. The personal collision warning and protection system
of claim 13 wherein said warning device comprises an
alarm.
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